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1
COATING COMPOSITIONS AND TEXTILE
FABRICS COATED THEREWITH

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 12/647,954, filed Dec. 28, 2009, which claims priority to
U.S. Provisional Application 61/141,416, filed Dec. 30, 2008,
the content of which is incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

The present invention relates to a new curable silicone
composition having excellent self-adhesive properties when
coated and cured on a textile fabrics.

This coating provides excellent adhesive properties to the
coated fabric performance in regards to crease flex abrasion
tests and provides a good air pressure holding performance.

Airbag fabrics using such new curable silicone composi-
tion are also encompassed within this invention.

BACKGROUND OF THE PRIOR ART

At the present time, many motor vehicles are equipped
with an acceleration sensor that measures the decelerations of
the vehicle. When the reference deceleration value is
exceeded, an explosive pellet triggers the combustion of an
additional charge, and then that of the combustible solid. This
solid is converted into gas (for example nitrogen) and inflates
the cushion. An airbag (or inflatable cushion) is an air-filled
bag made of pleated and tight-stitched polyamide fabric. For
further details regarding these personal protection bags or
“airbags”, reference may be made especially to reference
U.S. Pat. No. 5,193,847.

Historically, these bags are formed by a web of synthetic
fibre, for example polyamide, coated on at least one of its
faces with a layer of an elastomer such as polychloroprene.
But the desire to decrease the folded size of the completed
airbag and the tendency of polychloroprene to degrade, with
exposure to heat, and to release hazardous chemicals (the
components of hydrochloric acid) has led that silicone com-
positions have easily supplanted polychloroprenes in this
application.

Silicone compositions have thus found an important appli-
cation in the coating of flexible—woven, knitted or non-
woven—materials used for manufacturing personal protec-
tion bags for the occupants of vehicles, also known as
“airbags”.

In an effort to improve the performance of the silicone
coating, prior art US-2005137321 describes a method for
improving the tearing and combing resistance of coated fab-
rics for airbags by using a silicon composition comprising an
additive consisting of a polyorganosiloxane resin and calcium
carbonate. After coating fabric supports with said composi-
tion and crosslinking, the thus coated supports exhibit adher-
ence and resistance properties and high tearing and combing
resistance properties.

While fabrics coated with conventional silicone composi-
tions may be satisfactory for standard airbag applications, the
airbag industry is now required to satisfy requirements where
pressurised fluids are to be retained in a fabric envelope for a
relatively long period. This requirement exists for example in
the application of such coatings to side curtain airbags for the
automotive industry. Curtain airbags are now designed to
inflate as quickly as driver- and passenger-side bags, but they
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must deflate very slowly to protect the occupants during roll
over and side impact. The side curtains unfold to form a
cushioned curtain between passengers and some of the side of
the car body, e.g., the windows. As the intention is not merely
to cushion the blow on impact itself, as is the case for con-
ventional driver and passenger airbags, but e.g. to protect
passengers when a car is rolling, it is important that the side
curtain air bag is sufficiently pressurised during such rolling
process. Where conventional driver and passenger airbags
only need to retain pressure for a fraction of a second, it is
desirable that side curtain airbags maintain a suitable pressure
for a few seconds. Similar applications exist where a pres-
surised fabric structure is desired to maintain a certain fluid
pressure for a relatively extended period of time, e.g. in emer-
gency chutes for aeroplanes, inflatable rafts etc. Thus, it is
now imperative that the bag exhibits a very low leakage rate
after the bag experiences peak pressure during the instanta-
neous quick inflation. Hence, the coating on the bag must be
performant enough to withstand the shock and stresses when
the bag is inflated so quickly.

Silicone polymers have excellent thermal properties but
have relatively high permeability to gases, when compared to
many other elastomers. This has not been a matter of concern
in coatings used for conventional airbags, since the retention
time requirements are very small. The advent of side curtains,
with higher air retention requirements is bringing to light the
difficulties in achieving the desired retention properties at
desired add-on levels.

That aside, silicone rubbers obtained from curing conven-
tional silicone compositions originally have poor adhesive
properties and have had problems concerning the property of
bonding or adhering to fibers. As an expedient for this, it has
been attempted to impart self-adhesive properties to silicone
rubbers by adding a suitable additive ingredient to silicone
rubber raw compositions.

For example, in prior art U.S. Pat. No. 5,296,298, example
of silicone compositions showing good adhesion on the air-
bag support are described. However, these compositions are
not adapted to the new expectations of airbag manufacturers
as regards controlling the slipperiness properties of the air-
bag.

Furthermore, there is still a need for good adhesive prop-
erties so that it fulfills the requirement of standard test used
within the airbag field such as “The Crease Flex Testing
method”. This method is employed for repeated bending and
it determines the stage of dryness and adherence reached by a
material covered with silicone and used for airbags.

The present invention is directed towards overcoming the
drawbacks of the prior art.

SUMMARY OF THE INVENTION

In this perspective, one of the important objectives of the
invention is to provide a silicone coating composition that
may be cured by polyaddition or free-radical reactions, which
is useful especially for applications in the field of inflatable
safety bags for vehicles, or airbags, and which has, after
curing and coating on a fabric, optimum properties in terms of
pressure retention characteristics (air-holding), high resis-
tance to sudden inflation, slipperiness, i.e. a good coefficient
of friction, abrasion (rubbing-off), high adhesion to the sub-
strate and good thermal resistance. An airbag coated with the
present silicone coating composition is also disclosed. This
coating provides excellent adhesive properties to the coated
fabric and provides a good air pressure holding performance
and good performance in regards to crease flex abrasion tests.
Airbag fabrics using such new curable silicone composition
are also encompassed within this invention.
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DETAILED DESCRIPTION

According to a first aspect of the invention, there is pro-
vided a curable silicone composition (A) useful for coating
textile fabrics and comprising:
(1) components (a-1) or (a-2):
(a-1) corresponding to at least one polyorganosiloxane that
may be cured by the action of a catalyst based on at least
one organic peroxide, and
(a-2) corresponding to a polyorganosiloxane blend that
may be cured by polyaddition reactions, comprising:
at least one organopolysiloxane (I) having an average of
at least two silicon-bonded aliphatically unsaturated
hydrocarbon substituents on the molecule, and

at least one organopolyorganosiloxane (II) and/or at
least one organosilicon crosslinker (II') having an
average of at least 2 and most preferably at least 3
silicon-bonded hydrogen on the molecule,

(2) an effective amount of a curing catalyst (IIT) consisting:
when component (a-1) is used, of at least one organic perox-
ide, and when component (a-2) is used, of at least one catalyst
able to promote the reaction of the aliphatically unsaturated
hydrocarbon substituents with SiH groups,

(3) at least 10 weight parts, per 100 weight parts of the
curable silicone composition, of an organopolysiloxane resin
(IV) of formula MM”Q and consisting essentially of:

(a) monovalent siloxane units M" of the formula

R'R,S10, 5;

(b) monovalent siloxane units M of the formula R;SiO, ,,
and

(c) tetravalent siloxane units Q of the formula SiO, .,

wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:

(4) an organopolysiloxane resin (V) different from the said
organopolysiloxane resin (IV) and comprising at least two
different siloxane units chosen from those of M siloxane unit
of formula R;SiO, ,,, D siloxane unit of formula R,SiO,,,, T
siloxane unit of formula RSiO;,, and Q siloxane unit of for-
mula SiO,,,

wherein R denotes a monovalent hydrocarbon group, with
the conditions that at least one of these siloxane units being a
T or Q siloxane unit and that at least one of the M, D and T
siloxane units comprises an alkenyl group

(5) at least one adhesion promoter (VI),

(6) at least one reinforcing filler (VII),

(7) optionally at least one polydiorganosiloxane gum (XI)
which is a linear or partially-branched homopolymer or
copolymer having at least 2 alkenyl groups per molecule and
the said gum having a viscosity of greater than 500,000 mPa-s
at25°C.,

(8) optionally, at least one curing inhibitor (VIII),

(9) optionally, at least one coloration additive (IX), and

(10) optionally, at least one additive (X) for improving the
fire resistance.

It is to the Applicant’s credit to have demonstrated the
importance of the presence of specific combination of:

at least 10 weight parts, per 100 weight parts of the curable
silicone composition, of an organopolysiloxane resin (IV) of
formula MM"Q, and

an organopolysiloxane resin (V) different from organopol-
ysiloxane resin (IV) which also bears in its structure alkenyl
groups.

The presence of such specific combination within a curable
silicone coating composition provides good air pressure hold-
ing performance and good performance in regards to crease
flex abrasion tests (adhesive properties) of the coated fabric.
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This is all the more surprising since this gain does not
become lost at the expense of the other hardness, mechanical
strength, surface uniformity and heat resistance properties of
the silicone coating.

In a preferred embodiment of the invention, the organop-
olysiloxane resin (IV) is present from 15 to 50 weight parts
per 100 weight parts of the curable silicone composition and
most preferably at 20 to 40 weight parts per 100 weight parts
of the curable silicone composition.

In a preferred embodiment of the invention the organopol-
ysiloxane resin (V) is added at 1 to 50 weight parts per 100
weight parts of the curable silicone composition.

Preferably, the organopolysiloxane resin (V) is selected
from the group consisting of:

an organopolysiloxane resin of formula MT"'Q consisting
essentially of:

(a) trivalent siloxane units T" of the formula R'SiO; .;

(b) monovalent siloxane units M of the formula R;SiO ,,

and

(c) tetravalent siloxane units Q of the formula SiO,,

an organopolysiloxane resin of formula MD”'Q consisting
essentially of:

(a) divalent siloxane units D" of the formula RR'SiO,,,;

(b) monovalent siloxane units M of the formula R;SiO ,,

and

(c) tetravalent siloxane units Q of the formula SiO,,

an organopolysiloxane resin of formula MDD"Q consist-
ing essentially of:

(a) divalent siloxane units D" of the formula RR'SiO,,,;

(b) divalent siloxane units D of the formula R,SiO,,

(b) monovalent siloxane units M of the formula R;SiO ,,

and

(c) tetravalent siloxane units Q of the formula SiO,,

an organopolysiloxane resin of formula M”Q consisting
essentially of:

(a) monovalent siloxane units M"” of the formula

R'R,Si0, /,; and

(b) tetravalent siloxane units Q of the formula SiO,,,, and

an organopolysiloxane resin of formula M”*T”Q consist-
ing essentially of:

(a) monovalent siloxane units M"” of the formula

RR,SiO, ,;

(b) trivalent siloxane units T" of the formula R'SiO,,,, and

(c) tetravalent siloxane units Q of the formula SiO,,

wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:

The most preferred organopolysiloxane resin (V) is an
organopolysiloxane resin of formula MD™Q consisting
essentially of:

(a) divalent siloxane units D" of the formula RR'SiO,,,;

(b) monovalent siloxane units M of the formula R;Si0, ,,,

and

(c) tetravalent siloxane units Q of the formula SiO,,

wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:

The polyorganosiloxane (a-1) that is curable by the action
of a catalyst based on at least one organic peroxide is advan-
tageously a product containing siloxyl units of formula:

G-a
1sio—~
R,SiO

-1
in which:
the symbols R', which may be identical or different, rep-
resent a hydrocarbon-based group containing from 1 to 12
carbon atoms and preferably from 1 to 8 carbon atoms, which
is optionally substituted, and
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ais 1,2 or3.

Preferably, the symbols R* are chosen from:

methyl, ethyl, propyl, butyl, hexyl and dodecyl groups,

cycloalkyl groups, for instance cyclohexyl,

alkenyl groups, for instance vinyl, allyl, butenyl and hex-
enyl groups,

aryl groups, for instance phenyl, tolyl and aralkyl groups
such as -phenylpropyl, and

the groups mentioned above in which one or more hydro-
gen atoms are replaced with one or more halogen atom, a
cyano group or a cyano group equivalent, for instance a chlo-
romethyl, trifluoropropyl or cyanoethyl.

Even more preferentially, the polyorganosiloxanes (a-1)
are terminated at the chain ends with trimethylsilyl, dimeth-
ylvinyl, dimethylhydroxysilyl or trivinylsilyl units.

In one particularly advantageous embodiment, the polyor-
ganosiloxanes (a-1) contain at least two alkenyl groups per
molecule.

Among the organic peroxides that may be used with com-
ponent (a-1) according to the invention, mention may be
made of benzoyl peroxide, bis(p-chlorobenzoyl)peroxide, bis
(2,4-dichlorobenzoyl)peroxide, dicumyl peroxide, di-t-butyl
peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane, t-butyl
perbenzoate, t-butylcumyl peroxide, halogenated derivatives
of the peroxides mentioned above, for instance bis(2,4-
dichlorobenzoyl)peroxide, 1,6-bis(p-toluoyl-peroxycarbo-
nyloxy)hexane, 1,6-bis(benzoylperoxycarbonyloxy)hexane,
1,6-bis(p-toluoyl-peroxycarbonyloxy)butane and 1,6-bis(2,
4-dimethylbenzoylperoxycarbonyloxy)hexane.

The polyorganosiloxane (I) of the silicone coating compo-
sition (A) used for the mode of curing by means of polyad-
dition reactions comprises:

(1) siloxyl units of formula (I-1):
d—(a+b)

RZ,Si0 (-1

in which:

the symbols R represent an alkenyl group, preferably a
vinyl or allyl group,

the symbols Z, which may be identical or different, each
represent a monovalent hydrocarbon-based group, free
ofunfavourable action on the activity of the catalystand
chosen from alkyl groups containing from 1 to 8 carbon
atoms inclusive, optionally substituted with at least one
halogen atom, and also from aryl groups,

aislor2,bis0, 1 or2 and the sum a+b is equal to 1, 2 or

3, and optionally
(ii) other siloxyl units of formula (I-2):

ZeSiOg,yon I-2)

in which:

Z has the same meaning as above and ¢ is 0, 1, 2 or 3.

This polydiorganosiloxane (I) may have a viscosity at least
equal to 100 mPas and preferably less than 200,000 mPa-s.

All the viscosities concerned in the present specification
correspond to a dynamic viscosity magnitude that is mea-
sured, in a manner that is known per se, at 25° C.

The polyorganosiloxane (I) may be formed solely from
units of formula (I-1) or may contain, in addition, units of
formula (I-2). Similarly, it may have a linear, branched, cyclic
ornetwork structure. Z is generally chosen from methyl, ethyl
and phenyl radicals, 60 mol % (or in numerical terms) at least
of the radicals Z being methyl radicals.

Examples of siloxyl units of formula (I-1) are vinyldim-
ethylsiloxyl, vinylphenylmethylsiloxyl, vinylmethylsiloxyl
and vinylsiloxyl units.
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Examples of siloxyl units of formula (I-2) are the units
Si0,,,, dimethylsiloxyl, methylphenylsiloxyl, diphenylsi-
loxyl, methylsiloxyl and phenylsiloxyl.

Examples of polyorganosiloxanes () are linear and cyclic
compounds, for instance: dimethylpolysiloxanes containing
dimethylvinylsilyl end groups, (methylvinyl)(dimethyl)-pol-
ysiloxane copolymers containing trimethylsilyl end groups,
(methylvinyl)(dimethyl)-polysiloxane copolymers contain-
ing dimethylvinylsilyl end groups and cyclic methylvinylpol-
ysiloxanes.

Advantageously, the polyorganosiloxane (II) comprises
siloxyl units of formula (II-1):

HL,SiO (I-1)

4—(d+e)

—

in which:

the groups L, which may be identical or different, each rep-
resent a monovalent hydrocarbon-based group, free of
unfavourable action on the activity of the catalyst and
chosen, preferably, from an alkyl group containing from 1
to 8 carbon atoms inclusive, optionally substituted with at
least one halogen atom, advantageously from methyl,
ethyl, propyl and 3,3,3-trifluoropropyl groups, and aryl
groups, and advantageously a xylyl, tolyl or phenyl radical,

dislor2,eis 0, 1 or 2, the sum d+e isequalto 1, 2 or 3, and

optionally, atleast some of the other units being units of mean
formula:

4-g
2

(I1-2)

L,SiO

in which the groups L have the same meaning as above and
gisequalto 0, 1, 2 or 3.

The dynamic viscosity of this polyorganosiloxane (II) is at
least equal to 10 mPa-s and preferably between 20 and 1000
mPa-s.

The polyorganosiloxane (1) may be formed solely from
units of formula (II-1) or may also comprise units of formula
(II-2). The polyorganosiloxane (II) may have a linear,
branched, cyclic or network structure. The group L has the
same meaning as the group Z above. Examples of units of
formula (II-1) are: H(CH,),SiO,,,, HCH;SiO,,, and
H(CH,)SIO, -

The examples of units of formula (II-2) are the same as
those given above for the units of formula (I-2).

Examples of polyorganosiloxanes (II) are linear and cyclic
compounds, for instance:
dimethylpolysiloxanes containing hydrogenodimethylsilyl

end groups,
copolymers containing (dimethyl)(hydrogenomethyl)polysi-

loxane units containing trimethylsilyl end groups,
copolymers containing (dimethyl)(hydrogenomethyl)polysi-
loxane units containing hydrogenodimethylsilyl end
groups,
hydrogenomethylpolysiloxanes
end groups,
cyclic hydrogenomethylpolysiloxanes.

The compound (II) may optionally be a mixture of a dim-
ethylpolysiloxane containing hydrogenodimethylsilyl end
groups and of a polyorganosiloxane comprising at least three
hydrogenosiloxyl group.

The ratio ofthe number of hydrogen atoms linked to silicon
in the polyorganosiloxane (II) and in the crosslinker (II') to
the total number of groups containing alkenyl unsaturation of
the polyorganosiloxane (I) is between 0.4 and 10, preferably
between 0.6 and 5 and most preferably between 1.5 to 2.5.

containing trimethylsilyl
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According to one particular embodiment, the following are
used:

at least one linear polyorganosiloxane (I) comprising

chains formed from units of formula (I-2) in which c¢=2,
blocked at each of their ends with units of formula (I-1)
in which a=1 and b=2, and

at least one linear polyorganosiloxane (II) comprising in its

structure at least three hydrogen atoms linked to silicon,
located in the chains and/or at chain ends.

According to another particular embodiment, the follow-
ing are used:
at least one linear polyorganosiloxane (I) comprising chains

formed from units of formula (I-2) in which ¢=2, blocked at

each of their ends with units of formula (I-1) in which a=1
and b=2, and

at least one linear polyorganosiloxane (I) comprising chains
formed from units of formula (II-1) in which d=1 and e=1
and optionally units of formula (II-2) in which g=2,
blocked at each of their ends with units of formula (II-1) in
which d=1 and e=2.

Organosilicon crosslinker (II') for use in the curable sili-
cone coating composition according to the invention are pref-
erably selected from silanes, low molecular weight organo-
silicon resins and short chain organosiloxane polymers.
Organosilicon crosslinker (II') compound has at least 3 sili-
con-bonded hydrogens which are capable of reacting with the
silicon-bonded aliphatically unsaturated hydrocarbon sub-
stituent of polyorganosiloxane (I) by addition reaction
between the crosslinking organosilicon compound and the
organopolysiloxane.

A suitable silane which may serve as organosilicon
crosslinker (II') compound is methyltrihydrogenosilane. Suit-
able organosilicon resin compounds include organosilicon
resins consisting mainly of tetrafunctional siloxane units of
the formula SiO,,, and monofunctional units R H,,SiO,,,
wherein R is a monovalent hydrocarbon group having up to
18 carbon atoms, v and w each have a value of from O to 3, the
sum of v+w being 3. Suitable short chain organosiloxane
polymers include those having at least 3 silicon-bonded
hydrogen atoms per molecule and may be linear or cyclic.
Preferred organosilicon crosslinkers have the general for-
mula:

RPR%SiI0(R*,810),(R*HSI0),SiR*R?  or
|— (R%8i0),— (R*HSi0), —|

wherein R* denotes an alkyl or aryl group having up to 10
carbon atoms, R? is a group R* or a hydrogen atom, p has a
value of from 0 to 20, q has a value of from 1 to 70, and there
are at least 3 silicon-bonded hydrogen atoms present per
molecule. It is not crucial but preferred that the silicon-
bonded hydrogen atoms are on terminal silicon atoms for
linear siloxane compounds. It is preferred that R* denotes a
lower alkyl group having no more than 3 carbon atoms, most
preferably amethyl group. R? preferably denotes an R* group.
Preferably p=0 and q has a value of from 2 to 70, more
preferably 2 to 30, or where cyclic organosilicon materials are
used, from 3 to 8. It is most preferred that the organosilicon
crosslinker is a siloxane polymer having a viscosity of from 1
to 150 mm?/s at 25° C., more preferably 2 to 100 mm?/s, most
preferably 5 to 60 mm?/s. The cross-linking organosilicon
compound may comprise a mixture of several materials as
described.
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Examples of suitable organosilicon crosslinkers are trim-
ethylsiloxane end-blocked polymethylhydrogenosiloxane
having up to for example 20 carbon atoms, dimethylhydro-
genosiloxane end-blocked methylhydrogeno siloxane, dim-
ethylsiloxane methylhydrogenosiloxane copolymer and tet-
ramethylcyclotetrasiloxane.

The size of the organosilicon crosslinker is not crucial, but
preferred are short chain organosiloxane polymers having at
least three silicon-bonded hydrogen atoms, which have a
chain length of from 2 to 50 silicon atoms, more preferably
from 5 to 20.

The curing catalyst (III) when component (a-2) is used
consists of at least one metal (or compound) of the platinum
group, which are also well known. The metals of the platinum
group are those known under the name platinoids, this term
combining, besides platinum, ruthenium, rhodium, palla-
dium, osmium and iridium. Platinum and rhodium com-
pounds are preferably used. Complexes of platinum and of an
organic product described in patents U.S. Pat. No. 3,159,601,
U.S. Pat. No. 3,159,602, U.S. Pat. No. 3,220,972 and Euro-
pean patents EP-A-0 057 459, EP-A-0 188 978 and EP-A-0
190 530, and complexes of platinum and of vinylorganosi-
loxanes described in patents U.S. Pat. No. 3,419,593, U.S.
Pat.No. 3,715,334, U.S. Pat. No. 3,377,432 and U.S. Pat. No.
3,814,730 may be used in particular. The catalyst that is
generally preferred is platinum. In this case, the weight
amount of catalyst (III), calculated by weight of platinum
metal, is generally between 2 and 400 ppm, preferably
between 5 and 200 ppm on the basis of the total weight of the
polyorganosiloxanes (I) and (II).

Without this being limiting, it may be considered that the
adhesion promoter (VI) includes epoxy-functional, organoti-
tanates or amino-functional organosilicon.

In a preferred embodiment the adhesion promoter (VI)
compound is a mixture of:

(VIL.1) at least one alkoxy organosilane containing, per mol-
ecule, at least one C,-C alkenyl group,

(V1.2) atlast one organosilicon compound comprising at least
one epoxy radical, and

(V1.3) at least one metal chelate M and/or a metal alkoxide of
general formula:

M(Oln

With:
M being chosen from the group formed by: Ti, Zr, Ge, L4,
Mn, Fe, Al and Mg, and
n=valency of M and J=linear or branched C,-C, alkyl.
According to the invention, an advantageous combination
for the adhesion promoter is as follows:
vinyltrimethoxysilane (VIMO), representative of formula
(VLD),
3-glycidoxypropyltrimethoxysilane (GLYMO), representa-
tive of formula (VI1.2), and
butyltitanate, representative of formula (VL.3).
Advantageously, the adhesion promoter (V1) is present in a
proportion of from 0.1% to 10%, preferably 0.5% to 5% and
even more preferably 0.5% to 3% by weight relative to all of
the constituents of the curable silicone composition (A).
Examples of suitable reinforcing filler (VII), may include
silica, e.g. fumed silica, precipitated silica, gel-formation
silica, aerosils, titania, standard calcium carbonate or calcium
carbonate that has undergone a compatibilization treatment.
The filler may have a hydrophobic surface, which may be
obtained by treating the filler, e.g. with suitable silanes, short
chain siloxanes, fatty acids or resinous silicone materials.
Suitable materials and processes for rendering the surface of
fillers hydrophobic have been described in the literature, and
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are known to the person skilled in the art. The amount of
reinforcing filler is again not crucial, but preferably from 5 to
50% by weight of the total curable silicone composition (A)
consists of the filler, more preferably from 5 to 40% and most
preferably 10 to 30%.

The curable silicone composition (A) according to the
invention may also comprise a standard semi-reinforcing or
packing filler, for example diatomaceous earth or ground
quartz.

Other non-siliceous minerals may be included as semi-
reinforcing or packing mineral fillers: carbon black, titanium
dioxide, aluminium oxide, hydrated alumina, expanded ver-
miculite, non-expanded vermiculite, zinc oxide, mica, talc,
iron oxide, barium sulfate, slaked lime, etc.

These non-siliceous minerals fillers may also be present in
a proportion of from 5% to 40% by weight and preferably
from 5% to 30% relative to the total weight composition.

The polydiorganosiloxane gum (XI) is a polyorganosilox-
ane which preferably has an average unit formula R ,SiO ./
(with a=1, 2 or 3) which may have a linear or partially-
branched structure but is preferably linear. Each R may be the
same or different. With the proviso that the polyorganosilox-
ane has at least two alkenyl groups per molecule, R is a
substituted or non-substituted monovalent hydrocarbon
group which may be for example an alkyl group, such as a
methyl, ethyl, propyl, butyl, and octyl groups; aryl groups
such as phenyl and tolyl groups; aralkyl groups; alkenyl
groups for example, vinyl, allyl, butenyl, hexenyl, and hepte-
nyl groups; and halogenated alkyl groups for example chlo-
ropropyl and 3,3,3-trifluoropropyl groups.

The polydiorganosiloxane gum (XI) may be-terminated by
any of the above groups. When R is an alkenyl group the
alkenyl group is preferably vinyl group or hexenyl group.
Indeed the alkenyl groups may be on terminal groups and/or
polymer side chains.

Examples of the polydiorganosiloxane gum (XI) are: dim-
ethylvinylsiloxy-terminated polydimethylsiloxane, trimeth-
ylsiloxy-terminated polydimethylsiloxane, trimethylsiloxy-
terminated copolymer of methylvinylsiloxane and
dimethylsiloxane, dimethylvinylsiloxy-terminated copoly-
mer of methylvinylsiloxane, dimethylhexenylsiloxy-termi-
nated polydimethylsiloxane, trimethylsiloxy-terminated
copolymer of methylhexenylsiloxane and dimethylsiloxane,
dimethylhexenylsiloxy-terminated copolymer of methylhex-
enylsiloxane and dimethylsiloxane, dimethylvinylsiloxy-ter-
minated copolymer of methylphenylsiloxane and dimethyl-
siloxane, dimethylhexenylsiloxy-terminated copolymer of
methylphenylsiloxane and dimethylsiloxane, dimethylvinyl-
siloxy-terminated copolymer of methyl(3,3,3-trifluoropro-
pyDsiloxane and dimethylsiloxane, and dimethylhexenylsi-
loxy-terminated copolymer of methyl(3,3,3-trifluoropropyl)
siloxane and dimethylsiloxane.

Such polydiorganosiloxane gum (XI) are for example
described in patents U.S. Pat. Nos. 3,142,655, 3,821,140,
3,836,489 and 3,839,266). These gums advantageously have
aviscosity at 25° C. of at least equal to 0.5 million mPa-s and
preferably of between 1 million to 10 million mPa-s.

In a preferred embodiment of the invention, the polydior-
ganosiloxane gum (XI) is added at 1 to 40 parts by weight per
100 weight parts of the curable silicone composition.

The curing inhibitor (VIII) may be chosen from the follow-
ing compounds:

acetylenic alcohols.

polyorganosiloxanes substituted with at least one alkenyl

that may optionally be in cyclic form, tetramethylvi-
nyltetrasiloxane being particularly preferred,

pyridine,
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organic phosphines and phosphites,
unsaturated amides, and
alkyl maleates.
These acetylenic alcohols (Cf. FR-B-1 528 464 and FR-
A-2372874), which are among the preferred hydrosilylation-
reaction thermal blockers, have the formula:

(R)HR")(OH)C—C=CH

in which:

R'is a linear or branched alkyl radical, or a phenyl radical;

and

R" is H or a linear or branched alkyl radical, or a phenyl

radical; the radicals R' and R" and the carbon atom o to
the triple bond possibly forming a ring.

The total number of carbon atoms contained in R' and R"
being at least 5 and preferably from 9 to 20.

For the said acetylenic alcohols, examples that may be
mentioned include:

1-ethynyl-1-cyclohexanol;

3-methyl-1-dodecyn-3-ol;

3,7,11-trimethyl-1-dodecyn-3-ol;

1,1-diphenyl-2-propyn-1-ol;
3-ethyl-6-ethyl-1-nonyn-3-ol;

2-methyl-3-butyn-2-ol;

3-methyl-1-pentadecyn-3-o0l; and

diallyl maleate or diallyl maleate derivatives.

These a-acetylenic alcohols are commercial products.
Such curing inhibitor (VIII) is present in a proportion of up to
1 part by weight relative to the total amount of the composi-
tion (A).

Other additional components may be included in suitable
elastomer-forming compositions, including other fillers,
chain extenders, dyes, colorants, pigments, viscosity modifi-
ers, bath-life extenders, curing inhibitors (VIII), coloration
additive (IX) and flexibilisers.

As additive (IX) for improving the fire resistance,
examples that may be mentioned include compounds con-
taining a phenyl group substituted with an amino (secondary
ortertiary) group. Examples of such additives are found in the
reference U.S. Pat. No. 5,516,938. The useful amounts of
such additives are generally between 0.01 and 1 part by
weight relative to the total amount of the composition.

In a manner that is known per se, the curable silicone
composition (A) according to the invention may be supple-
mented with various conventional additives, for instance
dyes.

The curable silicone composition (A) may be prepared by
merely mixing the ingredients in the desired ratios. However,
for reasons of storage stability and bath life before or during
application of the compositions to the textile fabric, it is
preferred to store the composition in two parts A and B, by
separating the curing catalyst (III) from the organosilicon
crosslinker (II') or polyorganosiloxanes (II) which bear
hydrogeno substituents. The other components of the com-
positions are often distributed over both parts in proportions
which will allow easy mixing of the two parts immediately
prior to application. Such easy mixing ratios may be e.g. 1/10
or 1/1 ratios.

Once mixed together, the parts A and B form a ready-to-use
silicone composition, which may be applied to the support by
any suitable coating means (for example by doctor blade or
roll).

The invention is also directed towards a method of coating
a synthetic textile comprising applying the curable silicone
composition (A) as described above to a synthetic textile, and
allowing the coating composition to cure.
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Inapreferred embodiment, the synthetic textile is an airbag
fabric.

The curable coating compositions (A) may be applied
according to known techniques to the textile fabric substrates.
These include spraying, gravure coating, bar coating, coating
by knife-over-roller, coating by knife-over-air, padding and
screen-printing. It is preferred that the composition is applied
by a knife-over-air or knife-over-roller coating method. It is
also preferred that the composition is applied to a coat-weight
prior to curing of at least 20 g/m?. Preferably the coating
thickness is from 25 to 150 g/m?*, more preferably from 25 to
50 g/m* and even more preferably from 30 to 35 g/m? or
applications where pressure needs to be maintained longer,
e.g. in side curtain airbags, or 30 to 50 g/m* for applications
where the pressure retention is not so critical over prolonged
periods, e.g. in standard driver airbags. In order to make the
compositions easily applicable to the textile fabric, it is pre-
ferred that the viscosity of the composition (A) is from 10,000
to 30000 mPa-s. The textile fabric is preferably scoured prior
to application, in order to ensure good adhesion of the com-
position.

Although it is not preferred, it is possible to apply the
composition in multiple layers, which together fulfill the
preferred criteria set out above. It is also possible to apply
onto the coating composition a further coating, e.g. of a
material providing low friction, or an additional textile fabric,
whether woven or non-woven to improve the strength and/or
the feel of the fabric.

The compositions according to the invention are heat-
cured and/or cured by electromagnetic radiation (radiation of
accelerated electrons or “electron beam”). The compositions
according to the invention may be used for covering or coat-
ing flexible supports, especially woven, knitted or nonwoven
fibrous textiles, and preferably woven, knitted or nonwoven
supports made of synthetic fibres, advantageously of polyes-
ter or polyamide.

Curing conditions for the coating are preferably at elevated
temperatures over a period which will vary depending on the
actual temperature used, for example 120 to 200° C. for a
period of up to 5 minutes.

The advantage of the invention is that without having to
combine multiple layers of coating on the surface of a textile
fabric the fabric is still very able to form a barrier between
areas of differing pressure. Particularly useful applications
for textile fabrics coated according to the present invention
are those applications where the fabric is formed into an
envelope and pressure is applied inside the envelope, e.g. by
introducing gas into the envelope and thus inflating it. Par-
ticularly useful applications include automotive airbags,
emergency shoots on aeroplanes, hot air balloons. The most
valuable use of fabrics according to the invention is in the
production of side curtain airbags for automobiles, where the
internal pressure of the envelope needs to be maintained for a
relatively long period of time, e.g. from 1 to 5 seconds.

A final deposited thickness after curing of between 25 and
300 pm and especially between 50 and 200 pm will generally
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be targeted. It is not necessary to have a uniform thickness,
since, if the surface of the support is not regular, it may result
in an irregular deposition.

Another aspect of the invention concerns a textile fabric
coated on one or two faces with a cured coating composition
obtained by curing the curable silicone coating composition
(A) as described above.

The invention also concerns an airbag fabric coated on one
or two faces with a cured coating composition obtained by
curing the curable silicone coating composition (A) as
described above.

Finally, the invention concerns an inflatable bag compris-
ing an airbag fabric coated according to the process described
above.

The examples that follow, of the preparation of composi-
tions and of their application as coating for polyamide fabric
according to the process of the invention, will allow the inven-
tion to be understood more clearly and will allow its advan-
tages and implementation variants to be highlighted. The
performance qualities of the products resulting from the pro-
cess according to the invention will be illustrated by means of
comparative tests. All parts and percentages are by weight
unless otherwise stated, and values of viscosity In these
examples are measured using a Brookfield viscometer
according to the indications of AFNOR standard NFT-76-106
of May 1982 relate to dynamic viscosity at 25° C.

EXAMPLES

5 compositions described in Tables 1 and 2 were prepared
by mixing in a 1:1 weight ratio of part A and B. The compo-
sitions were applied to a synthetic textile and allow to cure by
thee application of heat. The coated synthetic textile was then
tested for adhesion of the composition to the synthetic textile
by a Crease Flex Test that determines the number of Crease
Flex Cycles. The Crease Flex Test protocol and the Test
results are shown in Table 3.

Crease Flex Test Protocol & Results

The method is employed for repeated bending and it deter-
mines the stage of dryness and adherence reached by a mate-
rial covered with silicone and used for airbags.

The test protocol for measuring the Crease Flex in Cycles
to Failure of the coated synthetic textiles prepared above, was
carried out using a Scott No. 363 Type Folding and Abrasion
Tester sold by Test Machines, Incorporated, Ronkonkoma,
N.Y., and manufactured by Toyo Seiki Seisaku-Sho, Ltd.,
Tokyo, Japan. This test is widely used in the industry for
measuring the fold abrasion and the resistance against fold
fatigue, of synthetic textiles, rubber, and cloth. According to
the standard test protocol, two coated fabric test strips of
measuring 25 millimeterx 120 millimeter are placed together,
with the coated sides facing each other. The reciprocating
distance of folding is set for 5 centimeter. The test strips are
placed in test clamps, and the applied pressure is adjusted to
1 Kilogram. The test measures the number of cycles of fold-
ing. The number of cycles are counted to the failure point of
lost adhesion of coating composition applied to the Nylon
fabric.

TABLE 1
Ex. 1 Ex.2
Comparative Comparative
Part by Part by
Components weight weight  Description
Part A (1.1) 0.00 16.95 a,w-vinyldimethylsiloxane end-
blocked polydimethylsiloxane having
a viscosity of about
10000 mPa - s
(1.2) 16.00 16.95 a,w-vinyldimethylsiloxane end-

blocked polydimethylsiloxane having
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TABLE 1-continued
Ex. 1 Ex.2
Comparative Comparative
Part by Part by
Components weight weight  Description
a viscosity of about
60 000 mPa - s
(IT) 12.76 13.20 a,w-trimethylsiloxane end-blocked
poly(dimethyl)(hydrogenomethyl)silox
ane having a viscosity of 25 mPa - s
(VII) 6.00 6.00 Calcium carbonate, CaCOj
(Albacar ® 5970),
vy 0.00 36.70 Polyorganosiloxane resin of formula
MMYQ
V) 55.00 0.00 Polyorganosiloxane resin of formula
MDYQ
(XI) 5.24 5.24 Gum: a,0-trimethylsiloxane end-
blocked poly(dimethyl) (methylvinyl)-
siloxane, having a viscosity of 20
million mPa - s
(VL1) 2.50 2.50 Vinyltrimethoxysilane (VIMO),
(VL.2) 2.50 2.50 Glycidoxypropyltrimethoxysilane
(GLYMO)
(VIID) 0.02 0.02 Ethynyleyclohexanol 1
Part B vy 0.00 39.70 Polyorganosiloxane resin of formula
MMYQ
V) 59.50 0.00 Polyorganosiloxane resin of formula
MDYQ
(1.1) 0.00 26.40 a,w-vinyldimethylsiloxane end-
blocked polydimethylsiloxane having
a viscosity of about
10000 mPa - s
(1.2) 32.95 26.40 a,w-vinyldimethylsiloxane end-
blocked polydimethylsiloxane having
a viscosity of about
60 000 mPa - s
(VII) 6.00 6.00 Calcium carbonate, CaCOj
(Albacar ® 5970),
(VL3) 1.50 1.50 Butyl titanate Ti(OBu)4 (TBT);
(I11) 0.05 0.05 Pt complex
1.70 1.70 Ratio SiH/Si(vinyl)
TABLE 2
Ex. 3 Ex. 4 Ex.5
Comparative Invention Invention
Percent by  Percent by Percent by
Components weight weight weight Description
Part A @ 54.16 1.16 4.36  o,w-vinyldimethylsiloxane end-
blocked polydimethylsiloxane having
a viscosity of about
10 000 mPa - s
(IT) 12.50 17.60 14.30  a,w-trimethylsiloxane end-blocked
poly(dimethyl)(hydrogenomethyl)silox
ane having a viscosity of 25 mPa - s
(VII) 12 12 12 Calcium carbonate, CaCO5
(Albacar ® 5970),
vy 10 58 58 Polyorganosiloxane resin of formula
MM"Q
(XI) 5.24 5.24 5.24  Gum: a,w-trimethylsiloxane end-
blocked poly(dimethyl) (methylvinyl)-
siloxane, having a viscosity of 20
million mPa - s
(VL1) 3.00 3.00 3.00  Vinyltrimethoxysilane (VIMO),
(VL.2) 3.00 3.00 3.00  Glycidoxypropyltrimethoxysilane
(GLYMO)
(VIID) 0.10 0.10 0.10  Ethynylcyclohexanol 1
Part B V) 58.00 58.00 10.00  Polyorganosiloxane resin of formula
MDYQ
(I 28.45 28.45 76.45  a,m-vinyldimethylsiloxane end-
blocked polydimethylsiloxane having
a viscosity of about
10 000 mPa - s
(VII) 12 12 12 Calcium carbonate, CaCO5

(Albacar ® 5970),

14
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TABLE 2-continued
Ex. 3 Ex. 4 Ex.5
Comparative Invention Invention
Percent by  Percent by Percent by
Components weight weight weight Description
(VL3) 1.50 1.50 1.50  Butyl titanate Ti(OBu)4 (TBT);
(I11) 0.05 0.05 0.05  Ptcomplex
1.92 1.92 1.92  Ratio SiH/Si(vinyl)
TABLE 3
RESULTS
Ex. 1 Ex.2 Ex. 3 Ex. 4 Ex. 5
Comparative Comparative Comparative Invention Invention
Crease Warp 500 1500 500 1000 1000
Flex direction
Abrasion  (cycles)
Fill 500 2000 500 1000 2000
direction
(cycles)
Air Pressure -18 -30 -29 -22 -23
Holding  loss in %
after 5 s

Example 1 = comparative, only one resin of type (V) M:DWQ is used.

Example 2 = comparative, only one resin (IV) MMviQ is used.

Example 3 = comparative although bothresins are used, resin (IV) of formula MMviQ is used in an amount of only
5 parts by weight per 100 parts of the curable composition = mixture of 1:1 by weight of parts A: and B.
Examples 4 and 5 = Invention, blend of two resins (IV) (over 10 and (V), show that a silicone composition,
involving a blend of 2 resins according to the invention, when coated and cured onto a fabric, brings a very good

compromise between the crease flex abrasion and air holding performances.

Other variations may be made in compounds, composi-

(a) monovalent siloxane units M” of the formula

tions, and methods described without departing from the R'R,S10, 53
essential features of the invention. The embodiments of the (b) monovalent siloxane units M of the formula R,
invention specifically illustrated herein are exemplary only 55 Si0,,,, and
and not intended as limitations on their scope except as (c) tetravalent siloxane units Q of the formula SiO, ,
defined in the appended claims. wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:
The invention claimed is: (4) 1 to 50 weight parts per 100 weight parts of the curable
1. A curable silicone composition (A) useful for coating 40 51.hcone composn.lon 0fan0rgan9p01y51loxape resin (V)
. . s different from said organopolysiloxane resin (IV) and
textile fabric and comprising: ! . ; .
comprising at least two different siloxane units chosen
(1) components (a-1) or (a-2): from those of M siloxane unit of formula R;SiO, ,,, D
(a-1) corresponding to at least one polyorganosiloxane siloxane unit of formula R,Si0,,,, T siloxane unit of
that may be cured by the action of a catalyst based on 4> formula RSiO,,, and Q siloxane unit of formula SiO,,, ,,
at least one organic peroxide, and wherein R denotes a monovalent hydrocarbon group, on
(a-2) corresponding to a polyorganosiloxane blend that cgndltlon thgt at least one siloxane unit being a T or Q
may be cured by a polyaddition reaction, comprising: s%loxane unit and the}t at least one of the M, D and T
{least lysil 1) havi s siloxane units comprises an alkenyl group
at least one organopolysiloxane O laving an average (5) at least one adhesion promoter (VT),
of at least two silicon-bonded aliphatically unsat- . . - .
. (6) at least one reinforcing filler (VII) comprising calcium
urated hydrocarbon substituents on the molecule,
and carbonate,
) (7) optionally at least one polydiorganosiloxane gum (XI)
at least one organopolyorganosiloxane (I'D and/or at 55 which is a linear or partially-branched homopolymer or
least one ?rga?osﬂlcogl.crossgnkgr 51111) élavmg an copolymer having atleast 2 alkenyl groups per molecule
average of at least 2 silicon-bonded hydrogen on and said gum having a viscosity of greater than 500,000
the molecule, o
] ) ) mPa-s at 25° C.,
(2) an effective amount of a curing catalyst (I1I) compris- (8) optionally, at least one curing inhibitor (VIII),
ing: when component (a-1) is used, at least one organic 4, (9) optionally, at least one coloration additive (IX), and

peroxide, and when component (a-2) is used, at least one
catalyst able to promote reaction of aliphatically unsat-
urated hydrocarbon substituents with SiH groups,

(3) at least 10 weight parts, per 100 weight parts of the
curable silicone composition, of an organopolysiloxane
resin (IV) of formula MM”Q and consisting essentially
of:

(10) optionally, at least one additive (X) for improving the
fire resistance.
2. A curable silicone composition (A) according to claim 1,
wherein the organopolysiloxane resin (V) is selected from the
65 group consisting of:
an organopolysiloxane resin of formula MT”Q consisting
essentially of:



US 9,242,616 B2

17

(a) trivalent siloxane units T” of the formula R'SiOs;,,;
(b) monovalent siloxane units M of the formula R,
Si0, ,, and
(c) tetravalent siloxane units Q of the formula SiO, ,
an organopolysiloxane resin of formula MD”Q consisting
essentially of:
(a) divalent siloxane units D" of the formula RR'SiO,,;
(b) monovalent siloxane units M of the formula R,
SiO, ,, and
(c) tetravalent siloxane units Q of the formula SiO,,
an organopolysiloxane resin of formula MDD™Q consist-
ing essentially of:
(a) divalent siloxane units D" of the formula RR'SiO,,;
(b) divalent siloxane units D of the formula R,Si0,,
(c) monovalent siloxane units M of the formula
R;Si0, ;,, and
(d) tetravalent siloxane units Q of the formula SiO,,,
an organopolysiloxane resin of formula M”Q consisting
essentially of:
(a) monovalent siloxane units M"” of the formula
R'R,SiO,,; and
(b) tetravalent siloxane units Q of the formula SiO,,,
an organopolysiloxane resin of formula M”T"Q consist-
ing essentially of:
(a) monovalent siloxane units M"” of the formula
R'R,S10,5;
(b) trivalent siloxane units T" of the formula R'SiO,),,
and
(c) tetravalent siloxane units Q of the formula SiO,,

wherein R denotes a monovalent hydrocarbon group and R’

denotes a vinyl group.

3. A curable silicon composition A according to claim 2,
wherein the organosiloxane resin (V) consists essentially of:

an organopolysiloxane resin of formula MT”Q consisting

essentially of:

(a) trivalent siloxane units T” of the formula R'SiOs,,;

(b) monovalent siloxane units M of the formula R,
Si0, ,, and

(c) tetravalent siloxane units Q of the formula SiO,,

wherein R denotes a monovalent hydrocarbon group and R’

denotes a vinyl group.

4. A curable silicon composition A according to claim 2,
wherein the organosiloxane resin (V) consists essentially of

an organopolysiloxane resin of formula M”T"Q consist-

ing essentially of:

(a) monovalent siloxane units M"” of the formula
R'R,Si0, »;

(b) trivalent siloxane units T" of the formula R'SiO,),,
and

(c) tetravalent siloxane units Q of the formula SiO,,

wherein R denotes a monovalent hydrocarbon group and
R' denotes a vinyl group.

5. A curable silicone composition (A) according to claim 1
wherein the organopolysiloxane resin (IV) is added at 15 to
50 weight parts per 100 weight parts of the curable silicone
composition.

6. A method of coating a synthetic textile comprising
applying the curable silicone composition (A) according to
claim 1 to a synthetic textile, and allowing the coating com-
position to cure.

7. A method according to claim 6 in which the synthetic
textile is an airbag fabric.

8. A textile fabric coated on one or two faces with a cured
coating composition obtained by curing the curable silicone
coating composition (A) according to claim 1.

9. Inflatable bag comprising an airbag fabric coated
according to claim 8.
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10. An airbag fabric coated on one or two faces with a cured
coating composition obtained by curing the curable silicone
coating composition (A) according to claim 1.

11. A curable silicone composition A according to claim 1,
comprising component a-2.

12. A curable silicone composition A according to claim 1,
comprising at least one curing inhibitor (VIII).

13. A curable silicone composition (A) according to claim
1 wherein the organopolysiloxane resin (IV) is added at 20 to
40 weight parts per 100 weight parts of the curable silicone
composition.

14. A curable silicone composition (A) according to claim
1, wherein the curable silicone composition (A) after curing
and application to a fabric has improved performance in
regard to crease flex abrasion tests and improved air holding
performance.

15. A curable silicone composition (A) according to claim
1, comprising 5 to 50% by weight of the at least one reinforc-
ing filler (VII).

16. A curable silicone composition (A) useful for coating
textile fabric and comprising:

(1) components (a-1) or (a-2):

(a-1) corresponding to at least one polyorganosiloxane
that may be cured by the action of a catalyst based on
at least one organic peroxide, and

(a-2) corresponding to a polyorganosiloxane blend that
may be cured by a polyaddition reaction, comprising:

at least one organopolysiloxane (I) having an average of
at least two silicon-bonded aliphatically unsaturated
hydrocarbon substituents on the molecule, and

at least one organopolyorganosiloxane (II) and/or at
least one organosilicon crosslinker (II') having an
average of at least 2 silicon-bonded hydrogen on the
molecule,

(2) an effective amount of a curing catalyst (III) compris-
ing: when component (a-1) is used, at least one organic
peroxide, and when component (a-2) is used, at least one
catalyst able to promote reaction of aliphatically unsat-
urated hydrocarbon substituents with SiH groups,

(3) at least 10 weight parts, per 100 weight parts of the
curable silicone composition, of an organopolysiloxane
resin (IV) of formula MM”Q and consisting essentially
of:

(a) monovalent siloxane units M” of the formula
R'R,Si0, ,;

(b) monovalent siloxane units M of the formula R,
SiO, /,, and

(c) tetravalent siloxane units Q of the formula SiO, ,

wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:

(4) 1 to 50 weight parts per 100 weight parts of the curable
silicone composition of an organopolysiloxane resin (V)
different from said organopolysiloxane resin (IV) and
comprising at least two different siloxane units chosen
from those of M siloxane unit of formula R;Si0, ,, D
siloxane unit of formula R,Si0,,,, T siloxane unit of
formula RSiO;,, and Q siloxane unit of formula SiO, ,,

wherein R denotes a monovalent hydrocarbon group, on

condition that at least one siloxane unit being a T or Q

siloxane unit and that at least one of the M, D and T

siloxane units comprises an alkenyl group

(5) at least one adhesion promoter (VI),

(6) at least one reinforcing filler (VII),

(7) optionally at least one polydiorganosiloxane gum (XI)
which is a linear or partially-branched homopolymer or
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copolymer having at least 2 alkenyl groups per molecule

and said gum having a viscosity of greater than 500,000

mPa-s at 25° C.,

(8) optionally, at least one curing inhibitor (VIII),

(9) optionally, at least one coloration additive (IX), and

(10) optionally, at least one additive (X) for improving the
fire resistance, wherein the organosiloxane resin (V)
consists essentially of:
an organopolysiloxane resin of formula M”Q consisting

essentially of:
(a) monovalent siloxane units M” of the formula
R'R,Si0, /,; and
(b) tetravalent siloxane units Q of the formula SiO,,
wherein R denotes a monovalent hydrocarbon group and
R' denotes a vinyl group.

17. A curable silicone composition (A) useful for coating

textile fabric and comprising:

(1) components (a-1) or (a-2):

(a-1) corresponding to at least one polyorganosiloxane
that may be cured by the action of a catalyst based on
at least one organic peroxide, and

(a-2) corresponding to a polyorganosiloxane blend that
may be cured by a polyaddition reaction, comprising:

at least one organopolysiloxane (I) having an average of
at least two silicon-bonded aliphatically unsaturated
hydrocarbon substituents on the molecule, and

at least one organopolyorganosiloxane (II) and/or at
least one organosilicon crosslinker (II') having an
average of at least 2 silicon-bonded hydrogen on the
molecule,

(2) an effective amount of a curing catalyst (III) compris-
ing: when component (a-1) is used, at least one organic
peroxide, and when component (a-2) is used, at least one
catalyst able to promote reaction of aliphatically unsat-
urated hydrocarbon substituents with SiH groups,

(3) at least 10 weight parts, per 100 weight parts of the
curable silicone composition, of an organopolysiloxane
resin (IV) of formula MM”Q and consisting essentially
of:

(a) monovalent siloxane units M” of the formula
R'R,S810,5;

(b) monovalent siloxane units M of the formula R,
Si0, ,, and

(c) tetravalent siloxane units Q of the formula SiO,,
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wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group:
(4) 1 to 50 weight parts per 100 weight parts of the curable
silicone composition of an organopolysiloxane resin (V)
5 different from said organopolysiloxane resin (IV) and
comprising at least two different siloxane units chosen
from those of M siloxane unit of formula R;Si0, ,, D
siloxane unit of formula R,Si0, ,, T siloxane unit of
formula RSiO;,, and Q siloxane unit of formula SiO, ,,
wherein R denotes a monovalent hydrocarbon group, on
condition that at least one siloxane unit being a T or Q
siloxane unit and that at least one of the M, D and T
siloxane units comprises an alkenyl group

(5) at least one adhesion promoter (VI),

(6) at least one reinforcing filler (VII),

(7) optionally at least one polydiorganosiloxane gum (XI)
which is a linear or partially-branched homopolymer or
copolymer having atleast 2 alkenyl groups per molecule
and said gum having a viscosity of greater than 500,000
mPa-s at 25° C.,

(8) optionally, at least one curing inhibitor (VIII),

(9) optionally, at least one coloration additive (IX), and

(10) optionally, at least one additive (X) for improving the
fire resistance, comprising 10 to 50% by weight of the at
least one reinforcing filler (VII).

18. A curable silicone composition (A) according to claim
17, wherein the at least one reinforcing filler (VII) comprises
calcium carbonate.

19. A curable silicone composition (A) according to claim
17, wherein the at least one reinforcing filler (VII) comprises
silica.

20. A curable silicone composition (A) according to claim
17, wherein the organosiloxane resin (V) consists essentially
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of:
. an organopolysiloxane resin of formula MT”Q consisting
essentially of:
(a) trivalent siloxane units T” of the formula R'SiOj;,,;
(b) monovalent siloxane units M of the formula R,
40 SiO, ,, and

(c) tetravalent siloxane units Q of the formula SiO, ,
wherein R denotes a monovalent hydrocarbon group and R’
denotes a vinyl group.

#* #* #* #* #*



